Conditional expression of RET/PTC induces a weak oncogenic drive in thyroid PCCL3 cells and inhibits thyrotropin action at multiple levels.
Chromosomal rearrangements linking the promoter(s) and N-terminal domain of unrelated gene(s) to the C terminus of RET result in constitutively activated chimeric forms of the receptor in thyroid cells (RET/PTC). RET/PTC rearrangements are thought to be tumor-initiating events; however, the early biological consequences of RET/PTC activation are unknown. To explore this, we generated clonal lines derived from well-differentiated rat thyroid PCCL3 cells with doxycycline-inducible expression of either RET/PTC1 or RET/PTC3. As previously shown in other cell types, RET/PTC1 and RET/PTC3 oligomerized and displayed constitutive tyrosine kinase activity. Neither RET/PTC1 nor RET/PTC3 conferred cells with the ability to grow in the absence of TSH, likely because of concomitant stimulation of both DNA synthesis and apoptosis, resulting in no net growth in the cell population. Effects of RET/PTC on DNA synthesis and apoptosis did not require direct interaction of the oncoprotein with either Shc or phospholipase Cgamma. Acute expression of the oncoprotein decreased TSH-mediated growth stimulation due to interference of TSH signaling by RET/PTC at multiple levels. Taken together, these data indicate that RET/PTC is a weak tumor-initiating event and that TSH action is disrupted by this oncoprotein at several points, and also predict that secondary genetic or epigenetic changes are required for clonal expansion.